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Identification  No.:  MA00149 
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Town:  Worcester 

County  and  State:  Worcester  County,  Massachusetts 

Stream:  Hermitage  Brook  -  Tributary  of  the  Blackstone 

River 

Date  of  Inspection:  July  31,  1978 


Green  Hill  Pond  Dam,  which  was  originally  built 
around  1850,  was  reconstructed  about  1881.  The  dam  is 
an  earthfill  embankment  200  feet  long  and  20  feet  high 
with  a  stone  masonry  core  wall  17  feet  high.  The  spill¬ 
way  is  an  ungated  overflow  weir  with  a  vertical  discharge 
shaft  which  is  located  near  the  midpoint  of  the  dam. 

The  weir  is  23.6  feet  long  with  an  elevation  (El)  of 
651.0  at  the  crest.  The  ungated  outlet  conduit  from 
the  spillway  is  573  feet  long.  It  consists  of  an 
18-inch  diameter  reinforced  concrete  pipe  which  con¬ 
nects  to  a  30-inch  diameter  reinforced  concrete  pipe. 

There  is  an  overflow  diversion  structure  located  at  the 
northeast  end  of  the  pond.  The  outlet  conduit  for  the 
overflow  is  30-inch  diameter  reinforced  concrete  pipe. 

The  inlet  to  the  diversion  has  an  elevation  of  650.9. 

Due  to  downstream  pipe  sizes  and  slopes,  the  overflow 
diversion  could  be  inoperative  during  peak  storms. 

Green  Hill  Pond  Dam  was  neither  designed  nor  con¬ 
structed  according  to  current  state-of-the-art  procedures. 
There  are  areas  of  concern  which  must  be  corrected  to 
assure  the  continued  performance  of  this  dam.  This  con¬ 
clusion  is  based  upon  the  visual  inspection  at  the 
site,  the  limited  engineering  data,  and  limited  evidence 
of  operational  and  maintenance  procedures.  Generally, 


the  dam  is  in  good  condition  although  the  outlets  to  the 
spillway  and  overflow  diversion  are  in  poor  condition. 
Green  Hill  has  been  classified  in  the  "high”  hazard 
category. 

The  following  are  visible  signs  of  distress  which 
indicate  a  potential  hazard  at  the  site:  blockage  of 
the  shaft  of  the  spillway,  blockage  of  the  overflow 
diversion,  leakage  through  the  walls  of  the  spillway, 
misalignment  of  the  stone  block  forming  the  western  half 
of  the  spillway,  siltatlon  of  the  outlet  conduit  at  121 
feet  and  573  feet  downstream  of  the  dam,  erosion  and 
lack  of  riprap  on  the  upstream  face  of  the  dam,  erosion 
due  to  surface  runoff  on  the  downstream  face  of  the  dam, 
accumulation  of  surface  runoff  in  the  playground  area  at 
the  toe  of  the  dam,  and  erosion  of  the  trash  gate  and 
the  concrete  on  the  intake  box  of  the  diversion  conduit. 

Hydraulic  analyses  indicate  that  the  spillway  at 
the  dam  can  discharge  a  flow  of  33  cfs  at  El  653  which 
is  the  average  elevation  of  the  crest  of  the  dam.  An 
inflow  test  flood  of  280  cfs  will  overtop  the  main  dam 
by  an  average  of  0.2  feet.  These  calculations  are  based 
on  an  unobstructed  flow  through  the  spillway  and  do  not 
consider  overflow  through  the  diversion.  In  the  event 
of  overtopping,  complete  failure  of  the  dam  is  unlikely 
to  occur.  However,  erosion  of  the  dam  could  occur 
resulting  in  a  breach  and  partial  failure  of  the  dam. 

It  Is  recommended  that  the  Owner  accomplish  the 
following:  remove  debris  from  the  shaft  of  the  spillway 

and  from  the  overflow  diversion,  install  a  trash  rack  on 
the  spillway  and  repair  the  trash  rack  on  the  overflow 
diversion,  construct  an  overflow  spillway,  construct  a 
gated  outlet,  repair  leakage  and  the  misaligned  slab  at 
the  weir  of  the  spillway,  clean  accumulated  silt  out  of 
the  outlet  conduit,  repair  erosion  on  the  upstream  face 
of  the  dam  and  protect  the  slope  with  riprap,  construct 
a  swale  to  prevent  surface  runoff  from  eroding  the 
downstream  face  of  the  dam  and  collecting  in  the  area  at 
the  toe  of  the  dam,  and  repair  the  concrete  on  the 
Intake  of  the  diversion  conduit.  The  Owner  should  also 
implement  a  systematic  program  of  Inspection  and 
maintenance . 

The  debris  in  the  spillway  and  in  the  overflow 
diversion  should  be  removed  within  30  days.  The 
remaining  recommendations  and  remedial  measures  out¬ 
lined  above  and  in  Section  7  should  be  implemented 


by  the  Owner  within  a  period  of  2  years  after  receipt  of 
this  Phase  I  Inspection  Report.  An  alternative  to  these 
recommendations  would  be  to  drain  the  pond  and  breach  or 
remove  the  dam. 
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PREFACE 


This  report  is  prepared  under  guidance  contained 
in  Recommended  Guidelines  for  Safety  Inspection  of  Dams, 
for  a  Phase  I  Investigation.  Copies  of  these  guidelines 
may  be  obtained  from  the  Office  of  Chief  of  Engineers, 
Washington,  D.C.  2031^.  The  purpose  of  a  Phase  I 
Investigation  is  to  identify  expeditiously  those  dams 
which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based 
upon  available  data  and  visual  inspections.  Detailed 
investigation,  and  analyses  involving  topographic 
mapping,  subsurface  investigations,  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope 
of  a  Phase  I  investigation;  however,  the  investigation 
is  intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized 
that  the  reported  condition  of  the  dam  is  based  on  obser¬ 
vations  of  field  conditions  at  the  time  of  inspection 
along  with  data  available  to  the  inspection  team.  In 
cases  where  the  reservoir  was  lowered  or  drained  prior 
to  inspection,  such  action,  while  improving  the 
stability  and  safety  of  the  dam,  removes  the  normal  load 
on  the  structure  and  may  obscure  certain  conditions 
which  might  otherwise  be  detectable  if  inspected  under 
the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a 
dam  depends  on  numerous  and  constantly  changing  internal 
and  external  conditions,  and  is  evolutionary  in  nature. 

It  would  be  incorrect  to  assume  that  the  present  condi¬ 
tion  of  the  dam  will  continue  to  represent  the  condition 
of  the  dam  at  some  point  in  the  future.  Only  through 
continued  care  and  inspection  can  there  by  any  chance 
that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide 
detailed  hydrology  and  hydraulic  analyses.  In  ac¬ 
cordance  with  the  established  Guidelines,  the  Spillway 
Test  flood  is  based  on  the  estimated  "Probable  Maximum 
Flood"  for  the  region  (greatest  reasonably  possible 
storm  runoff),  or  fractions  thereof.  Because  of  the 
magnitude  and  rarity  of  such  a  storm  event,  a  finding 
that  a  spillway  will  not  pass  the  test  flood  should  not 
be  interpreted  as  necessarily  posing  a  highly  inade¬ 
quate  condition.  The  test  flood  provides  a  measure  of 
relative  spillway  capacity  and  serves  as  an  aid  in 
determining  the  need  for  more  detailed  hydrologic  and 
hydraulic  studies,  considering  the  size  of  the  dam,  its 
general  conditions  and  the  downstream  damage  potential. 
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OVERVIEW 
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WORCESTER,  MASSACHUSETTS 


VIEW  FROM  EAST  ABUTMENT 


Location  and  Direction  of  Photographs 
Shown  on  Figure  in  Appendix  B 
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PROGRAM 


PHASE  I  INSPECTION  REPORT 

GREEN  HILL  POND 
SECTION  1 

PROJECT  INFORMATION 


1.1  General 


a.  Authority.  Public  Law  92-367,  August  8, 

1972,  authorized  the  Secretary  of  the  Army, 
through  the  Corps  of  Engineers,  to  initiate  a 
national  program  of  dam  inspection  throughout 
the  United  States.  The  New  England  Division 
of  the  Corps  of  Engineers  has  been  assigned 
the  responsibility  of  supervising  the  inspec¬ 
tion  of  dams  within  the  New  England  Region. 
Metcalf  &  Eddy,  Inc.  has  been  retained  by  the 
New  England  Division  to  inspect  and  report  on 
selected  dams  In  the  State  of  Massachusetts. 
Authorization  and  notice  to  proceed  was  Issued 
to  Metcalf  &  Eddy,  Inc.  under  a  letter  of  May 
3,  1978,  from  Ralph  T.  Garver,  Colonel,  Corps 
of  Engineers.  Contract  No.  DACW  33-78-C-0306 
has  been  assigned  by  the  Corps  of  Engineers 
for  this  work. 

b .  Purpose 

(1)  Perform  technical  Inspection  and  evalua¬ 
tion  of  non-Federal  dams  to  identify 
conditions  which  threaten  the  public 
safety  and  thus  permit  correction  In  a 
timely  manner  by  non-Federal  interests. 

(2)  Encourage  and  assist  the  States  to  ini¬ 
tiate  quickly  effective  dam  safety  pro¬ 
grams  for  non-Federal  dams. 

(3)  To  update,  verify  and  complete  the 
National  Inventory  of  Dams. 
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Description  of  Project 

a.  Location .  The  dam  is  located  on  the  head¬ 
waters  of  Hermitage  Brook,  a  tributary  of  the 
Blackstone  River,  in  the  City  of  Worcester, 
Worcester  County,  Massachusetts  (see  Location 
Map) . 

b.  Description  of  Dam  and  Appurtenances.  Green 
Hill  Pond  dam  is  an  earth  fill  dam  about  200 
feet  long  with  a  maximum  height  of  20  feet 
(see  Plan  of  Dam  and  Sections,  Figures  B-l 
and  B-2).  The  embankment  is  founded  on  bed¬ 
rock  and  is  constructed  of  a  stone  masonry 
core  wall  5  feet  thick  at  the  bottom,  2  feet 
thick  at  the  top,  and  17  feet  high  (see  Figure 
B-4).  The  remainder  cf  the  embankment  is 
earth  fill.  The  crest  of  the  dam  is  generally 
about  30  feet  wide  but  increases  to  about  100 
feet  wide  at  the  west  abutment.  The  elevation 
(El)  of  the  crest  varies  from  652.5  to  654.0. 

A  paved  road.  Green  Hill  Parkway,  is  located 
on  the  crest.  The  upstream  slope  is  7:1  and 
is  a  sandy  beach.  The  downstream  slope  is 
5:1  and  is  covered  with  grass. 

A  vertical  shaft  spillway  is  located  near  the 
midpoint  of  the  dam.  It  consists  of  a  23.6 
feet  long  (side  to  side)  granite  overflow  weir 
and  a  3.6  by  25.6  foot  (inside  dimensions) 
vertical  stone  shaft  with  2.7  foot  thick  walls. 
The  crest  of  the  spillway  is  at  El  651.0.  The 
shaft  descends  about  17.4  feet  to  an  invert  at 
El  633.6  and  connects  with  the  outlet  conduit 
which  is  perpendicular  to  the  dam  (see  Figure 
B-3).  A  stone  headwall  which  was  part  of  the 
original  dam  may  still  be  located  below  the 
ground  surface  downstream  of  the  spillway  (see 
Figure  B-4). 

Water  over  the  spillway  discharges  about  573 
feet  downstream  of  the  upstream  face  of  the 
dam.  Manholes  are  located  121  feet,  306  feet, 
and  424  feet  along  the  outlet  conduit  from 
the  spillway  (see  Figure  B-2).  At  the  upstream 
end  of  the  first  manhole,  the  conduit  is  18- 
inch  diameter  reinforced  concrete  pipe.  From 
the  downstream  end  of  the  first  manhole  to  the 
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outlet,  the  conduit  is  30-inch  diameter  rein¬ 
forced  concrete  pipe.  The  size  of  the  outlet 
from  the  spillway  to  the  18-inch  diameter  pipe 
is  unknown.  Drawings  (Figures  B-3  and  B-4) 
indicate  that  there  is  a  38-foot-long  approach 
channel  on  the  bottom  of  the  pond  which  leads 
to  a  1.3-foot-wide  by  4.5-foot-high  opening  at 
the  base  of  the  stone  shaft  of  the  spillway. 

This  opening  leads  to  a  box  conduit  which 
passes  beneath  the  shaft  and  the  wall  of  the 
old  dam  and  enters  a  3.8-foot-wide  by  7-foot- 
high  stone  horseshoe-shaped  tunnel.  The 
transition  from  this  old  conduit  to  the  18-inch 
diameter  reinforced  concrete  pipe  is  unknown. 

The  invert  of  the  l8-inch  pipe  is  at  El  636.6 
at  the  first  manhole.  The  invert  of  the 
30-inch  pipe  is  El  633.0  at  the  outlet. 

An  overflow  diversion  structure  is  located  at  the 
northeast  end  of  Green  Hill  Pond  (See  Location 
Map).  Flow  from  this  diversion  is  to  Coal 
Mine  Brook,  about  0.4  miles  to  the  northeast 
(see  Figure  8-5).  The  diversion  conduit  is  a 
30-inch  diameter  concrete  pipe  which  leads  to 
a  48-inch  diameter  tunnel  beneath  Green  Hill, 
discharging  to  various  smaller  pipes  downstream. 
The  inlet  to  the  conduit  is  a  concrete  box 
with  a  1.6-foot-high  by  12-foot-long  opening 
on  the  upstream  face.  The  overflow  weir  to  the 
conduit  is  at  El  650.9. 

c.  Size  Classification.  Green  Hill  Pond  Dan  is 
classified  in  the  ,rsmall"  category  since  it 
has  a  maximum  height  of  20  feet  and  a  maximum 
storage  capacity  of  300  acre-feet. 

d.  Hazard  Classification.  Immediately  down¬ 
stream  of  the  dam  is  a  public  park  and  play¬ 
ground.  Thickly  developed  commercial  and 
residential  areas  of  Worcester  are  located  in 
the  downstream  valley  about  0.3  miles  from  the 
dam.  Memorial  Hospital  is  also  located  0.7 
miles  downstream  in  the  valley.  In  the  event 
of  dam  failure,  more  than  a  few  lives  could  be 
lost  and  extensive  property  damage  could  occur. 
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A  12-foot-high,  abandoned  dam  located  1,300  feet 
below  Green  Hill  Pond  may  impede  some  flood 
flows.  However,  the  condition  and  stability  of 
that  dam  is  unknown.  Accordingly,  Green  Hill 
Pond  Dam  has  been  classified  in  the  "high" 
hazard  category.  A  1973  inspection  report  by 
the  Massachusetts  Department  of  Public  Works 
indicates  there  is  no  risk  to  life  and 
property . 

e.  Ownership.  The  dam  is  presently  owned  by 

the  Worcester  Department  of  Public  Works,  30  E. 
Worcester  Street,  Worcester,  Massachusetts 
01604.  Mr.  F.  Worth  Landers,  Commissioner 
(617-798-8151)  granted  permission  to  enter  the 
property  and  inspect  the  dam. 

f.  Operator.  There  are  no  known  operators  of 

tne  dam  since  there  are  no  operational  features. 

g.  Purpose  of  Dam.  The  dam  was  originally  con¬ 
structed  by  the  Green  family  at  their  estate 
for  recreational  and  aesthetic  purposes.  In 
about  1905,  the  estate  was  given  to  the  City 
of  Worcester.  The  pond  was  used  for  swimming 
until  about  1953.  After  that  time  records 
indicate  the  water  became  polluted  from  the 
cesspool  for  the  bathhouse  and  from  livestock 
grazed  nearby.  Since  1955,  the  pond  has  not 
been  suitable  for  swimming.  The  adjoining  land 
is  utilized  for  a  playground,  picnic  area, 

and  a  golf  course. 

h.  Design  and  Construction  History.  The  ori¬ 
ginal  dam,  shown  on  the  l88l  drawings  as  the 
"old  dam"  (see  Figure  B-3),  was  probably 
built  around  1850  and  is  presumably  still  in 
place  below  the  ground  surface.  Drawings  indi¬ 
cate  it  consists  of  a  14.5  foot  high,  10.5 
foot  thick  vertical  stone  wall  with  an  outlet 
conduit  at  the  base  which  lead  to  a  3.8  foot 
wide  by  7  foot  high  (inside  dimensions)  stone 
horseshoe-shaped  tunnel  (see  Figures  B-3  and 
B-4 ) . 

About  1881,  Martin  Green  designed  changes  to 
the  dam  which  presumably  were  built  a  short 
time  later.  These  changes  included  construc¬ 
tion  of  the  vertical  shaft  spillway,  recon¬ 
struction  of  the  embankment  with  a  stone  core 
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wall,  and  extension  of  the  outlet  conduit  up¬ 
stream,  Including  a  slide  gate  and  an  approach 
channel.  About  1905,  the  dam  and  part  of  the 
Green  family  estate  were  given  to  the  City  of 
Worcester. 

An  inspection  report  written  in  1938  stated 
that  the  slide  gate  to  the  outlet  was  broken 
and  inoperable  and  a  fish  screen  was  on  the 
spillway  weir.  After  the  1936  floods,  the 
overflow  diversion  was  constructed  by  the  City 
of  Worcester.  Also,  some  time  between  1955 
and  1965,  the  area  below  the  toe  of  the  dam 
was  filled  in  to  make  a  playground,  and  the 
outlet  conduit  was  extended  to  its  present 
location. 

i.  Normal  Operational  Procedures.  There  are  no 

normal  operating  procedures  at  this  dam.  There 
is  no  apparent  outlet  control,  and  it  appears 
that  the  approach  to  the  outlet  conduit  is 
filled  with  sand.  However,  a  flow  of  5  to 
10  gallons  per  minute  is  discharging  from  the 
downstream  end  of  the  conduit. 

The  spillway  for  Green  Hill  Pond  is  ungated 
and  flows  are  unrestricted,  although  the  vertical 
shaft  is  blocked  with  debris. 

The  overflow  diversion  is  also  uncontrolled, 
and  the  opening  to  the  30-inch  conduit  is  filled 
with  debris. 

1. 3  Pertinent  Data 


a.  Drainage  Area.  The  approximately  136-acre 

(0.21  square  mile)  drainage  area  above  the  dam 
consists  of  a  park  and  golf  course.  The  land 
is  sparsely  developed,  mostly  grassed,  and  has 
moderate  slopes.  Discharge  is  to  Hermitage 
Brook,  which  flows  to  a  12  foot  high  abandoned 
dam  located  about  1,300  feet  downstream  of 
Green  Hill  Pond.  Some  flow  appears  to  enter 
a  2.6  foot  high  by  5.3  root  wide  box  conduit  at 
the  dam  and  could  not  be  detected  further  down¬ 
stream.  Residential  areas  are  situated  150 
feet  downstream  of  the  abandoned  dam,  and  the 
valley  continues  approximately  along  Hooper 
Street  into  downtown  Worcester. 
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b.  Discharge  at  Dam  Site.  Water  discharges  from 
the  pond  through  an  18-inch  and  a  30-inch 
diameter,  reinforced  concrete  outlet  conduit. 
Drawings  indicate  that  flow  into  the  conduit 
is  through  the  25.6-foot  by  3.6-foot  vertical 
shaft  of  the  spillway  and  from  a  1.3  foot  by 
4.5-foot  slide  gate  opening  at  the  bottom  of 
the  upstream  wall  of  the  shaft.  Presently, 
debris  is  blocking  the  shaft,  and  sand  has 
accumulated  upstream  of  the  gate  opening. 

Both  the  spillway  and  the  opening  are  uncon¬ 
trolled.  The  outlet  conduit  discharges  573 
feet  downstream,  at  an  invert  elevation  of 
633.0.  The  lower  452  feet  of  conduit  has  a 
0.2  to  1.3  percent  slope. 

The  pond  can  also  overflow  through  a  30-inch 
diameter  diversion  conduit  located  at  the 
opposite  end  of  the  pond  from  the  dam.  The 
conduit  has  a  1.6-foot  by  12-foot  intake 
opening  with  an  overflow  elevation  of  650.9. 

The  conduit  has  a  slope  of  about  0.4  percent. 

Hydraulic  analyses  indicated  that  the  spillway 
can  discharge  an  estimated  33  cfs  at  El  653 
which  Is  an  average  elevation  of  the  crest  of 
the  dam.  An  inflow  test  flood  of  280  cfs 
(half  of  the  probable  maximum  flood)  will 
overtop  the  main  dam  by  an  average  of  0.2 
feet.  These  calculations  do  not  take  into 
consideration  the  discharge  into  the  overflow 
diversion  which  is  presently  blocked  with 
debris.  Due  to  downstream  pipe  sites  and  slopes, 
the  overflow  diversion  could  be  inoperative 
during  peak  storms  even  after  the  debris  is 
cleared. 

The  maximum  flood  at  the  dam  site  is  unknown; 
but  personnel  at  the  Worcester  Parks  Depart¬ 
ment  recall  the  dam  being  overtopped  with  flow 
over  Green  Hill  Parkway. 

c.  Elevation  (feet  above  Mean  Sea  Level  (MSL)).  A 
benchmark  at  El  651. 0  was  established  at  the 
spillway  crest.  The  elevation  was  estimated 
from  a  U.S.G.S.  topographical  map. 
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(1)  Top  dam  652.5  to  654.0 

(2)  Test  flood  pool:  653.2 

(3)  Design  surcharge  (original  design): 
unknown 

(4)  Pull  flood  control  pool:  Not  Applicable 
(M/A) 

(5)  Recreation  pool:  650.9  overflow  diversion 

651.0  spillway  crest 

(6)  Spillway  crest  (ungated):  651.0 

(7)  Upstream  portal  invert  diversion  tunnel: 
650.9 

(8)  Stream  bed  at  centerline  of  dam:  633-9 

(9)  Maximum  tailwater:  None 

d.  Reservoir 

(1)  Length  of  maximum  pool:  2,400  feet 

(2)  Length  of  recreation  pool:  2, 400  feet 

(3)  Length  of  flood  control  pool:  H/A 

e .  Storage  (acre  feet) 

(1)  Test  flood  surcharge:  60  at  El  653-9 

(2)  Top  of  dam:  300 

(3)  Flood  control  pool:  N/A 

(4)  Recreation  pool:  250  (Approximate) 

(5)  Spillway  Crest:  250 
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f.  Reservoir  Surface  (acres) 


*(1)  Top  dam:  27 
*(2)  Maximum  pool:  27 

(3)  Flood-control  pool:  M/A 

(4)  Recreation  pool:  27 

(5)  Spillway  crest:  27 
g.  Dam 

(1)  Type  -  earthfill 

(2)  Length  -  200  feet 

(3)  Height  -  maximum  20  feet 

(4)  Top  width:  30  to  100  feet 

(5)  Side  slopes  -  upstream  7:1;  downstream  5:1 

(6)  Zoning:  Unknown 

(7)  Impervious  core:  Stone  masonry  core  wall 

(8)  Cutoff:  Unknown,  bedrock  foundation 

(9)  Grout  curtain:  Unknown 
i.  Spillway 


(1) 

Type:  overflow 

weir  with 

vertical  shaft 

(2) 

Length  of  weir: 

23.6  feet 

(3) 

Crest  elevation: 
benchmark) 

651  MSL 

(ass  med 

(4) 

Gates:  None 

■Based  on  the  assumption  that  the  surface  area  will 
not  significantly  increase  with  changes  in  reser¬ 
voir  elevation  from  651.0  to  653.0. 
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(5)  Upstream  Channel:  None 

(6)  Downstream  Channel:  25.6  feet  by  3.6  feet 
vertical  stone  shaft  to  outlet  conduit 

j.  Regulating  Outlets.  The  regulating  outlet  at 
the  dam  is  an  18-inch  and  a  30-inch  diameter 
reinforced  concrete  pipe  which  are  ungated. 

Discharge  is  presently  flowing  at  5  to  10 
gpm  from  the  downstream  end  of  the  pipe.  The 
source  of  this  flow  is  unknown,  but  could  be 
from  the  shaft  of  the  spillway  and/or  from  the 
intake  of  the  conduit.  There  is  no  apparent 
control  of  this  outlet. 

The  pond  level  is  also  regulated  by  a  side  inlet 
box  spillway  which  discharges  to  a  30-inch 
diameter  diversion  conduit  located  at  the 
northeast  end  of  the  pond.  This  inlet  is  not 
controlled.  The  pond  level  is  below  the 
overflow  level  at  the  present  time. 
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SECTION  2 


ENGINEERING  DATA 


2.1  General .  The  only  plans,  specifications,  or 

computations  available  from  the  Owner,  State,  or 
County  offices  relative  to  the  design  and  con¬ 
struction  of  this  dam  are:  two  sheets  of  drawings 
dated  May  10,  1881  showing  the  original  dam  and 
proposed  reconstruction  (copies  in  Appendix  B); 
and  three  undated  drawings  for  the  overflow  diver¬ 
sion  (copy  of  Sheet  No.  1  in  Appendix  B).  The 
only  other  data  available  for  this  evaluation 
were  visual  observations  made  during  inspection, 
review  of  a  previous  inspection  report,  and 
conversations  with  personnel  at  the  Worcester 
Department  of  Public  Works  (Owner  of  the  dam),  the 
Worcester  Parks  Department,  and  State  and  County 
agencies . 

We  acknowledge  the  assistance  and  cooperation  of 
personnel  of  the  Massachusetts  Department  of  Public 
Works:  Messrs.  Willis  Regan  and  Raymond  Rochford, 

and  of  the  Massachusetts  Department  of  Environ¬ 
mental  Quality  Engineering,  Division  of  Waterways: 
Messrs.  John  J.  Hannon  and  Joseph  Iagallo. 

Also,  we  acknowledge  the  cooperation  and  assistance 
of  personnel  from  the  Worcester  County  Engineer's 
Office:  Messrs.  John  O'Toole,  Joseph  Brazauskas, 

and  Mr.  Wallace  Lindquist  -  recently  retired  from 
county  service. 

In  addition,  we  thank  Mr.  F.W.  Landers,  Commissioner, 
Worcester  Department  of  Public  Works,  who  allowed 
us  to  inspect  the  dam.  We  also  thank  Messrs.  Richard 
Grant  and  Edward  Mara  of  the  Worcester  Department 
of  Public  Works,  and  Tom  Taylor  of  the  Worcester 
Parks  Department,  each  of  whom  researched  their 
files  for  Information  on  the  dam. 
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2.2  Construction  Records.  There  are  no  detailed  con¬ 
struction  records  available. 

2.3  Operation  Records.  No  operation  records  are 
available,  and  there  is  no  daily  record  kept  of  the 
elevation  of  the  pool  or  rainfall  at  the  dam  site. 

2.4  Evaluation 


a.  Availability .  Due  to  the  age  of  this  dam, 
there  is  limited  engineering  data  available. 

b.  Adequacy .  The  lack  of  in-depth  engineering 
data  did  not  allow  for  a  definitive  review. 
Therefore  the  adequacy  of  this  dam  could  not  be 
assessed  from  the  standpoint  of  reviewing 
design  and  construction  data,  but  is  based 
primarily  on  visual  inspection,  past  perfor¬ 
mance  history  and  sound  engineering  judgment. 

c.  Validity .  The  limited  engineering  data 
available  is  valid. 
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SECTION  3 


VISUAL  INSPECTION 


3.1  Findings 

a.  General.  The  Phase  I  Inspection  of  the  dam  at 
Green  Hill  Pond  was  performed  on  July  31,  1978. 
A  copy  of  the  inspection  check  list  is  included 
in  Appendix  A.  Previous  inspections  of  this 
dam  have  been  made  by  others  since  1938.  A 
partial  listing  of  these  inspections  is  in 
Appendix  B.  An  inspection  was  made  in  1973  by 
personnel  from  the  Massachusetts  Department  of 
Public  Works.  A  copy  of  their  report  is 
included  in  Appendix  B. 

b.  Dam.  Green  Hill  dam  is  an  earth  fill  embank¬ 
ment  with  a  stone  masonry  core  wall.  The  dam 
is  generally  in  good  condition.  Nc  seepage  was 
noted  at  the  dam.  The  slopes  of  the  dam  are 
flat  and  clear  of  trees.  The  crest  is  mostly  a 
paved  roadway.  Two  signs  of  distress  were 
observed  at  the  site.  First,  erosion  has 
occurred  on  the  upstream  face  of  the  dam  near 
the  west  abutment.  Sand  has  been  washed  away 
around  the  concrete  slabs  In  the  picnic  areas. 
The  slabs  are  cracked  and  settled.  There  are 
no  signs  of  riprap  protection  on  the  upstream 
face  of  the  dam.  Secondly,  surface  runoff  from 
Green  Hill  Parkway,  which  collects  near  the 
midpoint  of  the  dam,  has  eroded  a  gully  in  the 
downstream  face.  This  runoff  combines  with 
runoff  from  the  hillside  east  of  the  dam  and 
forms  large  puddles  of  water  in  the  playground 
area  downstream  of  the  toe  of  the  dam. 

c.  Appurtenant  Structures.  The  spillway  is  a 
vertical  stone  shaft  with  a  granite  overflow 
weir.  The  structure  is  in  poor  condition. 

Water  is  flowing  under  the  granite  weir  and 
into  the  shaft.  The  piece  of  granite  on  the 
west  half  of  the  weir  is  misaligned.  The  shaft 
is  filled  with  soil  and  debris  to  within  2  feet 
of  the  crest  of  the  weir.  This  obstruction 
restricts  all  flows  over  the  spillway.  There 
is  a  fence  located  upstream  of  the  crest  of  the 
spillway. 
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The  outlet  conduit  extends  573  feet  from  the 
upstream  face  of  the  shaft  of  the  spillway  to 
the  outlet.  The  upstream  approach  area  appears 
to  be  completely  filled  with  sand.  The  condi¬ 
tion  of  121  feet  of  the  conduit  under  the  dam 
is  unknown.  Sediment  has  accumulated  to  a 
depth  of  0.5  feet  at  the  bottom  of  the  first 
manhole  located  121  feet  downstream.  The 
conduit  appears  to  be  blocked  between  the  first 
and  second  manholes.  The  outlet  end  of  the 
conduit  contains  a  build-up  of  sediment  0.9 
feet  thick  at  the  invert  of  the  pipe. 

The  overflow  diversion  structure  is  located  at 
the  northeast  end  of  the  pond  and  has  a 
concrete  box  intake  with  a  trash  rack.  The 
conduit  is  completely  blocked  with  leaves, 
trash,  and  other  debris.  This  material  passed 
through  the  6-inch  openings  of  the  trash  rack 
and  through  an  opening  on  the  top  of  the  intake 
box.  The  trash  rack  is  severely  corroded. 
Erosion  of  the  concrete  has  also  taken  place  on 
the  upstream  face  of  the  Intake  box. 


d.  Reservoir  Area.  The  area  around  Green  Hill 
Pond  is  a  park  and  golf  course.  There  are  a 
few  buildings,  such  as  a  club  house  and  main¬ 
tenance  buildings,  but  no  residences.  It  is 
unlikely  that  significant  development  will 
occur  in  the  future.  The  area  is  grassed  and 
wooded  and  has  moderate  slopes  of  10  to  20 
percent . 


e . 


Downstream  Channel.  Discharge  from  the  outlet 
flows  about  700  feet  downstream  in  a  natural 
stream  bed  which  slopes  at  about  2  percent.  At 
that  point,  water  enters  a  5.3-foot-wide  by 
2.6-foot-high  concrete  box  conduit  which  is 
part  of  a  12  foot  high  abandoned  dam.  The 
outlet  to  the  conduit  was  not  visible.  Flow 
may  continue  downstream  in  the  natural  stream 
bed.  The  valley  continues  at  a  slope  of  3 
percent  into  residential  and  commercial  areas 
of  downtown  Worcester. 
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3.2  Evaluation.  Although  the  dam  appears  to  be  in  good 
condition,  the  two  outlets  of  the  dam  are  blocked 
and  the  outlet  conduit  from  the  spillway  is 
partially  filled  with  silt.  It  is  evident  that 
these  structures  are  not  adequately  maintained. 
Recommended  measures  to  improve  these  conditions 
are  stated  in  Section  7.3. 


SECTION  4 


OPERATIONAL  PROCEDURES 


4.1  Procedures .  There  are  no  operational  procedures  at 
this  dan. 

4.2  Maintenance  of  Dam.  An  office  of  the  Worcester 
Parks  Department  Is  located  near  the  dan.  However, 
the  outlets  for  the  dam  are  not  adequately  main¬ 
tained.  Some  maintenance  to  the  dam  has  occurred 
since  the  spring,  such  as  repaid  of  erosion  from 
surface  runoff  on  the  downstream  face  of  the  dam 
and  around  the  stone  wall  of  the  spillway.  How¬ 
ever,  the  spillway,  the  outlet  conduit,  and  the 
diversion  conduit  are  all  blocked  with  debris.  The 
1973  inspection  report  prepared  by  the  Massa¬ 
chusetts  Department  of  Public  Works  (see  copy  in 
Appendix  B)  recommended  that  debris  be  cleared  from 
the  spillway. 

4.3  Maintenance  of  Operational  Facilities.  Only  the 
downstream  end  of  the  outlet  conduit  was  visible 
during  inspection.  The  end  of  the  pipe  is  filled 
in  with  silt  to  a  depth  of  0.9  feet.  The  condi¬ 
tion  of  the  intake  was  not  visible,  since  it  is 
apparently  plugged.  The  overflow  diversion  is 
plugged  with  leaves,  wood,  and  trash. 

4.4  Description  of  Any  Warning  Systems  in  Effect. 

There  are  no  warning  systems  in  effect  at  this  dam. 

4.5  Evaluation.  There  are  no  operational  or  warning 
systems  in  effect  at  Green  Hill  Dam,  and  the  main¬ 
tenance  is  inadequate.  This  is  extremely  un- 
desireable,  considering  the  dam  is  in  the  "high" 
hazard  category.  A  program  of  operation  and  main¬ 
tenance  for  this  dam  should  be  implemented  as 
recommended  in  Section  7.3. 
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SECTION  5 


HYDRAULIC/HYDROLOGIC 


5.1  Evaluation  of  Features 


a.  Design  Data.  The  probable  maximum  flood  (PMF) 
rate  was  determined  to  be  2,650  cfs  per  square 
mile.  This  calculation  is  based  on  an  average 
drainage  area  slope  of  11  percent,  the 
pond-plus-swamp  area  to  drainage  area  ratio  of 
23.8  percent,  and  the  U.S.  Army  Corps  of 
Engineers’  Flow  Rates  (dated  December  1977). 
Applying  one-half  the  PMF  to  the  0.21  square 
miles  of  drainage  area  results  in  a  calculated 
peak  flow  of  280  cfs  as  the  inflow  test  flood. 

By  adjusting  the  inflow  test  flood  for  sur¬ 
charge  storage,  the  maximum  discharge  at  the 
spillway  was  established  as  92  cfs  with  a 
water  surface  at  El  653.2. 

An  overflow  diversion  structure  at  the  north¬ 
east  end  of  Green  Hill  Pond  was  not  included  in 
these  calculations.  The  structure  consists  of 
a  30-inch  diameter  pipe  having  an  overflow  at 
El  650.9.  Outflow  from  Green  Hill  Pond  would 
be  through  this  structure  before  discharging 
over  the  spillway.  However,  because  the  pipe 
was  obstructed  with  debris,  it  is  inoperative. 
Furthermore,  due  to  downstream  pipe  sizes  and 
slopes,  the  overflow  diversion  could  be  inopera¬ 
tive  during  peak  storms,  even  after  the  debris 
is  cleared.  All  calculations  are  therefore 
based  on  the  overflow  diversion  being 
inoperable . 

Flow  over  the  crest  of  the  dam  is  predicted  to 
be  58  cfs  while  flow  over  the  main  spill¬ 
way  would  be  3^  cfs.  The  discharge  over  the 
spillway  is  controlled  by  the  18-inch  outlet 
pipe  downstream  of  the  spillway.  The  maximum 
head  on  the  dam  would  be  0.7  feet  with  a  dis¬ 
charge  of  1.5  cfs  per  foot  of  width.  The  depth 
of  water  over  the  dam  at  critical  flow  would 
be  at  0.4  feet  with  a  velocity  of  3*6  fps. 

b.  Experience  Data.  Hydraulic  records  are  not 
available  for  this  dam.  Personnel  at  the  Green 
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Hill  office  of  the  Worcester  Parks  Department 
recall  that  in  1955  the  dam  was  overtopped  and 
that  flow  was  over  Green  Hill  Parkway. 


c.  Visual  Observations.  Normal  discharge  from 
Green  Hill  Pond  is  over  the  main  spillway  and 
through  an  overflow  diversion  structure  at  the 
northeast  end  of  Green  Hill  Pond.  The  flow 
over  the  spillway  before  overtopping  is  con¬ 
trolled  by  an  18-inch  pipe.  The  overflow 
diversion  structure  upstream  was  partially 
filled  with  leaves,  silt,  and  debris  and  dis¬ 
charge  was  totally  restricted.  The  trash  rack 
was  severely  corroded. 

d.  Overtopping  Potential.  Overtopping  of  the  dam 
is  expected  under  the  inflow  test  flood  of  280 
cfs.  Discussion  with  Personnel  from  the 
Worcester  Parks  Department  indicated  that  the 
dam  was  overtopped  during  the  1955  flood.  In 
the  event  of  overtopping,  complete  failure  of 
the  dam  is  unlikely  to  occur.  However,  erosion 
of  the  dam  could  occur  resulting  in  a  breach  or 
partial  failure  of  the  dam. 

A  flood  wave  due  to  dam  failure  would  have  a 
height  of  4.0  feet  at  a  velocity  of  14  fps. 
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SECTION  6 


STRUCTURAL  STABILITY 


6 . 1  Evaluation  of  Structural  Stability 

a.  Visual  Observations.  The  evaluation  of  the 
structural  stability  of  Green  Hill  Pond  Dam  Is 
based  on  the  visual  Inspection  conducted  on 
July  31,  1978.  As  discussed  in  Section  3, 
Visual  Inspection,  the  embankment  of  the  dam  is 
generally  in  good  condition,  although  the  shaft 
of  the  spillway,  the  outlet  conduit,  and  the 
diversion  conduit  are  blocked. 

Based  on  these  observations  the  embankment  of 
the  dam  is  not  a  potential  hazard,  however, 
blockage  of  the  spillway  and  the  overflow 
diversion  is  a  serious  hazard. 

b.  Design  and  Construction  Data.  There  are  two 
drawings  dated  1881  available  from  the  County 
on  the  design  and  construction  of  this  dam  (see 
Figures  B-3  and  B-U).  There  are  also  three 
drawings  available  from  the  City  on  the  design 
and  construction  of  the  diversion  conduit 
(Sheet  No.  1  is  included  as  Figure  B-5).  There 
are  no  other  plans,  specifications  or 
computations  available  on  the  design, 
construction,  or  repair  of  this  dam  from  the 
Owner,  County,  or  State  officers.  Furthermore, 
information  does  not  appear  to  exist  on  the 
type,  shear  strength,  and  permeability  of  the 
soil  and/or  rock  materials  of  the  embankment. 

Green  Hill  Pond  Dam  was  originally  built  about 
1850  and  was  reconstructed  about  1881. 

Drawings  indicate  the  embankment  contains  a 
17-foot-  high,  tapered  stone  masonry  core  wall, 
5  feet  thick  at  the  base  and  2  feet  thick  at 
the  top  (see  Figure  B-^).  The  remainder  of  the 
embankment  is  earth  fill.  The  dam  is  shown  on 
the  drawings  to  be  founded  on  bedrock. 
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c.  Operating  Records.  There  Is  no  evidence  of 
Instrumentation  of  any  type  in  Green  Hill  Pond 
Dam,  and  there  is  nothing  to  indicate  that  any 
instrumentation  was  ever  installed  in  this  dam. 
The  performance  of  this  dam  under  prior  loading 
can  only  be  inferred  by  physical  evidence  at 
the  site. 

d.  Post-Construction  Changes.  There  are  no  as- 
built  drawings  available  for  Green  Hill  Pond 
Dam.  The  drawings  dated  l88l  show  some  of  the 
original  1850  dam.  The  outlet  of  the  conduit 
was  extended  from  a  point  75.5  feet  downstream 
to  a  point  573  feet  downstream.  The  location 
and  type  of  transition  from  the  old  outlet 
conduit  under  the  dam  to  the  18-inch  outlet 
pipe  is  unknown. 

An  overflow  diversion  structure  was  also 
constructed  at  the  northeast  end  of  the  pond. 
This  was  probably  built  sometime  after  the  1936 
storms . 

e.  Seismic  Stability.  The  dam  is  located  In 
Seismic  Z c  e  No.  2  and  in  accordance  with  Phase 
I  "Recommended  Guidelines"  does  not  warrant 
seismic  analyses. 
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SECTION  7 


ASSESSMENT,  RECOMMENDATIONS, 
AND  REMEDIAL  MEASURES 


7.1  Dam  Assessment 


a.  Condition.  Green  Hill  Pond  Dam  was  neither 
designed  nor  constructed  according  to  current 
state-of-the-art  procedures.  Based  upon  the 
visual  inspection  of  the  site,  the  limited 
engineering  data  and  a  lack  of  operational  or 
maintenance  information,  there  are  areas  of 
concern  which  must  be  corrected  to  assure  the 
continued  performance  of  this  dam.  Generally, 
the  dam  is  considered  to  be  in  good  condition 
although  the  outlets  to  the  spillway  and 
overflow  diversion  structure  are  in  poor  condi¬ 
tion.  Several  signs  of  distress  were  observed 
at  the  site:  blockage  of  the  shaft  of  the 
spillway  and  the  diversion  conduit;  leakage 
through  the  walls  of  the  spillway;  misalignment 
of  the  stone  block  forming  the  western  half  of 
the  spillway  weir;  silt  deposited  in  the  outlet 
conduit  at  the  upstream  manhole  and  at  the 
downstream  end;  erosion  and  lack  of  riprap  on 
the  upstream  face  of  the  dam;  erosion  due  to 
surface  runoff  on  the  downstream  face  of  the 
dam;  poor  drainage  of  the  playground  area  at 
the  toe  of  the  dam;  and  corrosion  of  the  trash 
rack  and  spalling  of  the  concrete  intake  on  the 
diversion  conduit. 

Hydraulic  analyses  indicate  that  the  spillway 
can  discharge  a  flow  of  33  cfs  at  El  653 
which  is  an  average  elevation  of  the  crest  of 
the  dam.  An  inflow  test  flood  at  280  cfs  (half 
of  the  probable  maximum  flood)  will  overtop  the 
dam  by  an  average  of  0.2  feet.  This  calculation 
is  based  on  an  unobstructed  flow  into  the  spill¬ 
way,  which  is  presently  blocked,  and  does  not 
consider  discharge  through  the  overflow  diversion 
which  is  blocked  and  may  be  inoperative  during 
peak  flows.  Previous  experience  indicates  the 
dam  was  overtopped  In  the  1955  floods. 
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b.  Adequacy.  The  lack  of  in-depth  engineering 
data  did  not  allow  for  a  definitive  review. 
Therefore  the  adequacy  of  this  dam  could  not  be 
assessed  from  the  standpoint  of  reviewing 
design  and  construction  data,  but  is  based 
primarily  on  visual  inspection,  past  perfor¬ 
mance  history  and  sound  engineering  Judgment. 

c.  Urgency.  The  recommendations  and  remedial 
measures  outlined  below  should  be  implemented 
by  the  Owner  within  2  years  after  receipt  of 
this  Phase  I  Inspection  Report.  However, 
clearing  of  the  debris  from  the  spillway  and 
from  the  overflow  diversion  facilities  should 
be  done  within  30  days. 

d.  Need  for  Additional  information.  Additional 
investigations  to  further  assess  the  adequacy 
of  the  dam  are  outlined  below  in  Section  7.2. 
Recommendations . 

7.2  Recommendations .  In  view  of  the  concerns  over  the 
continued  performance  of  the  dam  and  spillway,  it 
is  recommended  that  the  Owner  employ  a  qualified 
consultant  to: 

a.  conduct  a  more  detailed  field  investigation  of 
the  spillway  outlet  and  the  overflow  system. 

b .  conduct  a  more  detailed  hydrologic  and  hydrau¬ 
lic  investigation  of  the  spillway  and  overflow 
diversion. 


The  recommendations  on  repairs  and  maintenance 
procedures  are  outlined  below  under  Section  7.3, 
Remedial  Measures. 

7.3  Remedial  Measures 

a.  Alternatives .  An  alternative  to  implementing 
the  recommendations  listed  above  and  the  main¬ 
tenance  procedures  itemized  below  would  be  to 
drain  the  pond  and  breach  or  remove  the  dam. 

b.  Operating  and  Maintenance  Procedures .  The  dam 
and  appurtenant  structures  are  not  adequately 
maintained.  It  is  recommended  that  the  Owner 
accomplish  the  following: 


remove  all  debris  from  the  shaft  of  the 
spillway  and  the  overflow  diversion 
facilities 

install  a  trash  rack  on  the  spillway  and 
repair  the  trash  rack  on  the  overflow 
diversion 

construct  a  gated  outlet 

repair  the  weir  of  the  spillway  where 
water  is  flowing  beneath  the  granite  slabs 
and  realign  the  western  weir  stone. 

clean  accumulated  silt  out  of  the  man¬ 
holes  and  outlet  conduits 

repair  erosion  on  the  upstream  face  of  the 
dam  and  protect  the  slope  with  riprap 

construct  a  swale  along  Green  Hill  Parkway 
such  that  surface  runoff  does  not  erode 
the  downstream  face  of  the  dam  and  collect 
in  the  area  of  the  toe  of  the  dam 

construct  a  swale  such  that  surface  runoff 
from  the  downstream  side  slopes  does  not 
collect  and  form  wet  areas  below  the  toe 
of  the  dam 

repair  the  concrete  on  the  intake  of  the 
diversion  conduit 

implement  a  systematic  program  of 
maintenance  inspections.  As  a  minimum, 
the  inspection  program  should  consist  of  a 
monthly  Inspection  of  the  dam  and  appur¬ 
tenances,  supplemented  by  additional 
inspections  during  and  after  severe 
storms.  The  spillway  and  the  overflow 
diversion  should  be  examined  at  that  time. 
All  repairs  and  maintenance  should  be 
undertaken  in  accordance  with  all 
applicable  State  regulations 

periodic  technical  inspections  of  this  dam 
should  be  continued  on  a  bi-annual 
frequency 
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(12)  institute  a  definite  plan  for  surveillance 
and  a  warning  system  during  periods  of 
unusually  heavy  rains  and/or  runoff. 


PROJECT 


PARTY: 


PERIODIC  INSPECTION 
PARTY  ORGANIZATION 

Qreen  //<  //  Pond _  _  DATE 

TIME  S  CCAM-  h' 00 PM 

WEATHER pgr4Uf  Clou/Li-  75°  F 
K 

W.S.  ELEV .  {,50. 3  U .  S  .  635,  ?DN .  S  . 

It  assumed  benchmark  eftnaiion  65/.0 
OH  bp  of  spillway  uuetr  -  from  U$6S 
iopoqraph'C  QuaJ rarujle. 


1. 


6. 


PERIODIC  INSPECTION  CHECK  LIST 


PROJECT  Grt 
PROJECT  FEA 
DISCIPLINE 


DATE  7/3/ h  8 

NAME  (Tit  lie  Larso) 
NAME  _ Ejd  frre  (  O 


AREA  EVALUATED 


DAM  EMBANKMENT 


Crest  Elevation 


Current  Pool  Elevation 


Maximum  Impoundment  to  Date 


Surface  Cracks 


Pavement  Condition 


Movement  or  Settlement  of  Crest 


Lateral  Movement 


CONDITIONS 


Vertical  Alignment 


Horizontal  Alignment 


Condition  at  Abutment  and  at 
Concrete  Structures 


Indications  of  Movement  of 
Structural  Items  on  Slopes 


Trespassing  on  Slopes 


Sloughing  or  Erosion  of  Slopes 
or  Abutments 


Rock  Slope  Protection  -  Riprap 
Failures 


Unusual  Movement  or  Cracking  at 
or  near  Toes 


Unusual  Embankment  or  Downstream 
Seepage 


Piping  or  Boils 


Foundation  Drainage  Features 


Toe  Drains 


Instrumentation  System 


b50,3 


unKnoton 


all  I  a  A-tor  crack! no  on  pa^emcnf  of 


poor 


none  vis  t  He 


none  visible 


re  I  ah  vety  h lah 


Concave  -fatuard  pond 


ricjhl  dbulmenl -lies  mb  nafvra!  hillside 
tcf f  abufmenf-  bed  reck  out  traps 


none  visible 


people  m  park. 


r  »  »  »  . 

no  tip  rap,  a  fcu>  Cu!  Sbnes  on  bedh  skfas 
of  Spillway,  shoreline  receding  due  4o 


Alone  visible 


/done  visible 


/ done  visible 


Hone  visible 


lone  visible 


KJone 


PERIODIC  INSPECTION  CHECK  LIST 

PROJECT  Green  /A//  Pond _  date  lUil  76 _ 

PROJECT  FEATURE  Spi  Huoav _  NAME  Lyle,  Branegan 


DISCIPLINE  pecLethmec^ 


NAME 


/DiKe  Larson 


AREA  EVALUATED 

OUTLET  WORKS  -  SPILLWAY  WEIR, 
APPROACH  AND  DISCHARGE  CHANNELS 

a.  Approach  Channel 

General  Condition 


Loose  Rock.  Overhanging 
Channel 


Trees  Overhanging  Channel 


Floor  of  Approach  Channel 


b.  Weir  and  Training  Walls 


General  Condition  >©■# 

Concrete 


Rust  or  Staining 


Spalling 


Any  Visible  Reinforcing 


Any  Seepage  or  Efflorescence 


Drain  Holes 


c.  Discharge  Channel 


General  Condition 


Loose  Rock  Overhanging 
Channel 


Trees  Overhanging  Channel 


Floor  of  Channel 


Other  Obstructions 


CONDITION 


AJone 


Ao / A  (not  applicable) 


aj/a 


aj/a 


A// A 


qrandt  slaJo  overt  leu-1  utn"  - Qranift 
hJ&hs  ground  -tup  of  Virbca.(  dischanf^^^ 


po 


or 


none 


tfjssf  piece  of  pram  ft  sJah  tvtir  has 
,<ihif.t.cd—C<+L  of plate* _ _ _ 


none 


avAer  ante. ring  discharge  C>hat  t  from 
undrrntadh  nplHujay  Lueur _ 


none 


m  cr+a  rrcL 

ze-rbt&l  drop  shaft-  stone  cuaffs 


very  poor -  filled  CoiUi  Soil  r  -trash 
_ fo  within  2ft  af  crest 


foost  stab  on  uatir 


none- 


not  visible 


none 


page 


PERIODIC  INSPECTION  CHECK  LIST 

PROJECT  Green  Hilt  Pend _  DATE 

PROJECT  FEATURE  diversion  conduib  NAME  /Vide  Larson 

discipline  Geotechnical _  name  Chet  Udeder 


AREA  EVALUATED 

CONDITION 

OCCASION  COMPOiT 
OUTLET  WORKS  -  OPILLWAY  WEIR, 
APPROACH  AND  DISCHARGE  CHANNELS 

concrete  be*.  condu<t  u><th  openinj 
on  upstream  -face 

^XntuKe  Box 
a.  Apppoaoh  Channel 

General  Condition 

poor-  trash  t  debris  inside,  bo x,  ho/e  in 
'4on  o4  ho *  .  -trash  rpde.  on  oprrtjna  eroded ^ 

Loose  Rock  Overhanging 

Channel 

KConcrete  Spaded  on  ups  hr  earn  face  of  bo*. 

none 

Trees  Overhanging  Channel 

<y<?5 

Floor  of  Approach  Channel 

brash  +  edebr /s 

re  in  fort  ad  con  ere  he  p>pe.  -  2  • 5  '  diame  ter 

General  Condition 

Oenerotsc 

blocked  unth  /eaves,  brash,  and 

Sat 

Rust  or  Staining 

none,  visible 

Spalling 

none  Visible 

Any  Visible  Reinforcing 

none  visible 

Any  Seepage  or  Efflorescence 

none  visible 

Drain  Holes 

c.  Discharge  Channel 

noi  near  site 

General  Condition 

nob  inspected 

Loose  Rock  Overhanging 

Channel 

not  inspected 

Trees  Overhanging  Channel 

pot  inspected 

Floor  of  Channel 

not  inspected 

Other  Obstructions 

noi  inspected 
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PERIODIC  INSPECTION  CHECK  LIST 


PRO J  ECT  Green  dill  Pond _ 

PROJECT  FEATURE  Oullti  Condidd 

discipline  Qfoiechm  ca! _ 


DATE  '1/3/ MS 


NAME 


NAME 


AREA  EVALUATED 


OUTLET  WORKS  -  INTAKE  CHANNEL  AND 


INTAKE  STRUCTURE 


Approach  Channel 


Slope  Conditions 


Bottom  Conditions 


Rock  Slides  or  Falls 


Log  Boom 


CONDITION 


Submerged-  ncZ  \nS<b/e 


no!  risible 


nob  visible 


no!  i nSible 


none. 


Appears  Zv  be  Zi//ed  u/ilb  sand- 


Condition  of  Concrete  Lining  done. 


Drains  or  Weep  Holes 


.  Intake  Structure 


Condition  of 


noZ  visibly 


noZ  visible* 


PERIODIC  INSPECTION  CHECK  LIST 


PROJECT_  Q-rten  Hill  Pend _ 

PROJECT  FEATURE  ouHet  Conduit' 


DISCIPLINE 


Itcie  chnica  t 


DATE 


NAME 


name  fYhke  Larson 
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PERIODIC  INSPECTION  CHECK  LIST 

PROJECT  Green  Hill  Pond _  date  l/aifoe 

PROJECT  FEATURE  outlet  Conduit  NAME  Lp/e  drgnagar) 


DISCIPLINE  QtoiethniCA/ 

NAME  /Dike  Larsen 

V 

AREA  EVALUATED 

CONDITION 

OUTLET  WORKS  -  OUTLET  STRUCTURE 

AND  OUTLET  CHANNEL 

_ General  Condition  of  Concrete 

QOod 

Rust  or  Staining 

- f -  —  ' 

none-  loo  ter  dear 

Spalling 

diohl  on  tip 

Erosion  or  Cavitation 

- f - f - - — 

none  visible 

Visible  Reinforcing 

none 

Any  Seepage  or  Efflorescence 

discharging  &  &-/Ogpm 

Condition  at  Joints 

not  V/ 5*  hie 

Drain  Holes 

nol-  visible 

_ Channel _ 

Overoromn  Smamp-  qrass  /  meeds 

Loose  Rock  or  Trees  Over- 

— X. - y - - - -  r  ■  - 

none  dqni  ft  cant 

hanging  Channel 

Condition  of  Discharge 

Channel 

cluttered  mill)  gross  i-  meeds 

J 
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APPENDIX  B 


PLANS  OP  DAM  AND  PREVIOUS 
INSPECTION  REPORTS 
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Figure  B-l  Plan  of  Dam  B-l 

Figure  B-2  Sections  B-2 

Figures  B-3  and  B-4 

Drawings  of  Dam,  dated  May  10,  1881  in  pocket 

Figure  B-5  Drawing  of  Overflow 
Diversion,  undated  in  pocket 

Previous  Inspections  (Partial  Listing)  B-6 

Inspection  by  Mass.  Department  of 
Public  Works,  dated  February  5»  1973  B-7 


£1.  ieS/.OO  fnt-S.l) 

2.  Deea'//3  gaseo  on  -fieJd  sottoey 

\  of  jv/j  3;j/9*a. 

3.  - — *2  SAot*>3  direction  of 

Vie m  oA  p/totd  yr&/>A  i.  P&oto  /Vo.y 
ra/re/i  VSO  Fr.  Sooth  of  Wbl  ■ 

Loo  A"  ny  a  Wour*/. 

y.  S«*  G-2  -fore  secticwj  . 
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Figure  8-1  Plan  of  £)am 
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PREVIOUS  INSPECTIONS  (PARTIAL  LISTING) 

COPY  OF  INSPECTION  CARD  ON  FILE  AT  THE  MASSACHUSETTS 
DEPARTMENT  OF  PUBLIC  WORKS,  DISTRICT  OFFICE,  WORCESTER. 


DESCRIPTION  CF  DAM 


DISTRICT 


Submitted  by  m  ulqahY $I>e>/YAHU6  Dam  Ho.  3  W-  3  9^  -  2  3  _ 

Date  3  -  S~ -  7  ?• _ City/Town  * oteeST**. _ 

Namo  of  Dam  // /£L  Zb# Q 


1.  Locations  Topo  Sheet  Ho. 


34  D 


Provide  CV'  x  11"  in  clear  copy  of  topo  map  with  location  of 
Dam  clearly  indicated. 


2*  Yoar  built* 


Year/s  of  subsequent  repairs 


3*  Purpose  of  Dams  Hater  Supply 

Irrigation  __ 

4*  Drainage  Areas  _ [  3-3^ 


Recreational 
Other  _ 


Z. 


sq.  mi. 


acres 


5*  Normal  Ponding  Areas 
Impoundments  ___ 


JLZ 


.acres}  m,  depth 


.gals.} 


acre  ft. 


6.  No.  and  type  of  dwellings  located  adjacent  to  pond  or  reservoir 
_ tULUG _  _,i.e.  summer  homes,  etc.  _________ 


7*  Dimensions  of  Dams  Length  _ 
Slopes*  Upstream  Face 


S  0  Max,  Height 


Downstream  Face 


-2L=L 


Width  across  top  5*0 


8*  Classification  of  Dam  by  Material* 
Earth  t/  Cone.  Masonry  _ _ 
Timber  _  RockfiJl  _ 


Stone  Masonry 
Other  _ 


9*  A.  Description  of  present  land  usage  downstream  of  dams 

SO  %  rural  s  _ SO _ 3  urban, 

8.  Is  there  a  storage  area  or  flood  plain  downstream  of  dam  which 
could  accomodate  the  impoundment  in  the  evont  of  a  complete 
dam  failure?  yes _ y  no  „ 
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DAM  HO.  3  -/V-3 


)•  Risk  to  life  end  property  in  event  of  complete  failure. 


Hoi  of  people  Sf 
No!  of  hones  /V  0  /*£ 
Hoe  of  Businesses  yyo /V £. 
Ho*  of  Industries  si/f/Vl? 
Ho.  of  utilities  A/C/V£ 


Railroads  _ 
Other  dams 


•  0/</E 


Type  „ 


Other 


11*  Attach  Skotch  of  dam  to  this  form  shov/ing  section  and  plan 
on  8a-"  x  11"  sheet. 

12.  How  to  I  te  »  &  £1  AfOM  T  $T,  ft*  SKY*-'*£  O/RtVS 

STAY  °  A  rA/S  4oAO  I^/S/0L4S  O/V  X/GHT  AT 

4*c*£Ar/o/¥  4L  /9££A. 


I 


_  I 

INSPECTION  r;r.POnT  -  DAI.S  Ai'.D  RESERVOIRS 
I*  Locationi  City/Town  C#c  GSrg#  Dan  No.  3-/V'3V0~2-3 

Name  of  Dan  &#££*  HttL  Pcrv'O _  Inspected  by  <*/*»*& 

Date  of  Inspection  3  ~  S~-  7 

2.  Owner/si  peri  Assessors  _____ _______  Prev.  Inspection  S 


Reg.  of  Deeds  ____________  Pers.  Contact 


a. 

c/ry  c/*  es  re#  £  e>y>  se*e#s  a  a.  £.  M>/fc .  s  T, 

2. 

Name 

st.  a  No. 

City/Iov/n 

State 

■ 

O 

• 

o 

3. 

Name 

$t*  &  Ho* 

City/Town 

State 

Tel,  No. 

Name 

St.  i  No. 

City/ Town 

State 

Tel.  .'.'o. 

3.  Caretaker  (if  any)  e.g.  superintendent,  plant  manager,  appointed 
by  abs  entee  owner,  appointed  by  multi  owners. 

Nana i  St.  4  No.s 

City/Towm  State  i  Tel. Ho.  i 

4.  No.  of  Pictures  taken  A /  0  AJ  _ 

5.  Degree  of  Hazards  (if  dan  should  fail  completely)* 

1.  Minor  /  2.  Moderate, _ ______________ 

3.  Severe  _______________________  4.  Disastrous  _______________________ 

*  This  rating  may  change  as  land  use  changes  (future  development) 

6.  Outlet  Control  i  Automatic  ___________  Manual  ______________________ 

Operative  __________  yes?  __________________  No. 

Comments i 

7*  Upstx  earn  Face  of  Dams  Condition! 

1.  Good  ^ _ C.  Miner  Repairs  _____ 

3,  Major  Repairs  _____  4.  Urgent  Repairs  _____ 

•ArCommentsi 
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DAI.;  HO.  3-/y-3frg-a3 


8*  Downstream  Face  of  Dami 
Condition!  1.  Good  _ 


2.  Minor  Repairs 


3.  Major  Repairs  _  4.  Urgent  Repairs 


Comments! 


9*  Emergency  Spillway i 

Condition!  1.  Good  _ 


2.  Minor  Repairs 


3.  Major  Repairs  _____  4.  Urgent  Repairs  _ 


Comments i 


10.  Water  Level  at  time  of  inspection!  ft.  above  below*'* 

top  of  dam  ^  principal  spillway 


other 


11.  Summary  of  Deficiencies  Noted! 

Growth  (Trees'and  3rush)  on  Embankment 


Animal  Burrows  and  Washouts 


A 't/re 


Damage  to  slopes  or  top  of  dam  SfQAf £ 


Cracked  or  Damaged  Masonry 
Evidence  of  Seepage  _ _ 


ro  /y  £ 


Evidence  of  Piping 
Erosion  _ 


Leaks 


// 1>  /Y  £ 


Trash  and/or  debla-  lmpedlrxr  f low  SiP/kLVtAYj. 

Clogged  or  blocked  spillway  ~~ 

Other  _ 
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-3-  DAI.  HO.  3Vj^j£g^g3 

12*  Remark*  &  Recommendations i  (Fully  Explain) 

7~#£-  tc  eo  /vo  ,t/o  /*  r#/s  0/t/V  Tc  &£ 

/64Y  &OO0.  /T  /s  /?gccznAf£*oe o  rn^r  r*e 

/g£  C.L£A#€D  0*  *L*- 


13*  Overall  Condition! 

1.  Safe  \/ _ 

2.  Minor  repairs  needed  _ _ _ 

3.  Conditionally  safe  -  major  repairs  needed  ______ 

4.  Unsafe  _ ___ _ 

5.  Reservoir  impoundment  r.o  lender  exists  (explain) 
Recommend  removal  from  inspection  .list  ________ 
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vTo  RCEST  G 
C*Re«>x  Vvv'-'-  Pom d 
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APPENDIX  C 
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PHOTOGRAPHS 


[ 

l 

I 

_  J 


NO.  2  VIEW  OF  DEBRIS  IN  SPILLWAY 


C-  J 


I 
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APPENDIX  D 


HYDROLOGIC  AND  HYDRAULIC 
COMPUTATIONS 


METCALF  *  EOOV.  engineer* 


Project  {h.«*S  .  __  Acct  No  _ £||<LH 


Subject 
Detail  _ 


r/gA  Matt.  Area. 
(S^gtTA /  MfLl  ,R?a;D  Pa/^« 


Ck  d  By 


r¥  <-£* 

-  Page  - 

1  ot 

£«• 

_  Date 

bft « i>« 

(?)  FZta-k.  fnf(ow  "Tie  r-4  Flood  ^  ^00  plooek 


O  .  Of  At/  u 


ArtA.  o  C  Dra.n«a.e.4.  Art  a  -  Z-f  rM 
Pn/lK.  cJ  Po«-d  J 
AJo  o-Wx*.  I^okcIs  ov"  s'uLiou^.y»j'  < v— t  D,  A 

prat*  AvtO.  IS  23,5  %  Pond 


».  -  --  /3r3^ 


T^/o.  $t*pe  /  =  — 9 

Tff  Slope  *la  £3  7, 

^tA^A_eL^/  5fo^ej».  -  ft  Vo 

P Soi*  C.&^b.,  P(o4  MPf  -  PF/2.  )  jy  t.r-  -- 

6Lboc,f-  2.?*?.  taji&o+j  Poll' *  Lca  t  v'l1# 

P.F.e.i  i^CAfo 

Fov^  Louo  : _  _ .  _  - 

iUff^wTiW  F/°ocS  *  zao  c-Qj. 


too  t^F.  -f(t>o  d —  KV*'**1  ~  4-~t  H*cM*  r 

//trV<  1*"#  t/V-  "C  6s  fb  •(&')—  t  •  t  t  kc/ii, 

|<f  ..  ^  / 

(S) 

/*f/ow  7tf  r/  r/«odt  :  G>etZ3o(i-&) 

,.  Q  =  2gg-29.5~^pr 

y^AA  flood  ’  PpfZ  :  I  Pb  (t'  “fff) 

>*'  (p  r  f>3  -  2«y  S  r  Fl&* 

S  ~  DepHu  I**  iv<ck*t  ot,  u/aL+A*  S^Ac*  rt.  I a.4-4-Jl  ■f-o  $4o'/’a*f  »k  powt«0.  D  -  Pow^ 34*t  OepW>  *»  F*£f 

S  =  IZ(D)^-  -  2.36  0 

n-i 


METCALF  at  EOOY.  cnginccm 


Project  Md-f. 

Subject  'fi/wCtsil*  Mitt.  Art a - 

GtLEEhJ  Mll  potto  DA* 


Acct  No - 

Comptd  By 
Ck'd  By  _ 


LfA 


Page  2*  of - 

Date  .if^PL 
Date  SjlkPJL- 


1 fr>zo.^_^FutA£j^c|v^ 


COfcf  C&'IgLa*  i/dAxta  LSt* 

\0^4-v  3-0  Uu* 

C*J c  ,  <TJu-w  c>t d  Con*J 
has  •f\'n/<'oJ  Ivjd*.  loir 

..  ft  *4  _ 


<4-  ‘P/pg  F/olu  deleft (ry  ftn  Up 

l *-.Ot3frn  P'fSL- 

up =  %  [' 


■O01OZ.+  ,OO0iq 


+  ,0/"3S*<?-’u  0.01047  +-.0/5T3  7x6.641Vtyi 


Va£  si^Ti.  ,  ■'■  ^ r  °-°  '*  ffvir  h- *  7.q  Up* 


A ip  faltvtl  t*  f«-f.  <n  /«  Po>*cf)  -(  3SI  5"  j  Afc*-  Hp6q£}rs  C**A  Ffw w*  6S3.C«*3f 


Wa+«iA  C/«u; 

657 

6f3 

<sr3.r  ■ 

654 

c  £*■  r 

Up 

/?sr 

/&,  j 

ns 

/« 

/e.c 

n 

<?,4  •' 

3/ 

32. 

33 

33.  r  1 

34 

*34.  r 

6  53" 

nr 

3T 


g  -  M/etr-  -ff  o«-u  -  £en  T,-  s'  bv-oo^  crer^  ^cotr^c+tcA-  -^<xc2<^  ^  €c/j«c4 

-pr,/*.  kUjJUKMJie  'Fn(t(ts  4  '-.faje*. 

■fiorel  [(■~6S’I,0+Hu/ 


_ 

Civ*  Factor) 

ir 

os' 

(>o' 

, 

h? 

2. o' 

2. 4*’ 

3.o' 

0. <J0 

l.u 
2Z.  ? 

O.VI 

3  SC 

Zl.C 

b>,vw 

£.ze> 

z%n 

1 1M 

o.  fr-r 
‘f.C.z 
23.T- 

" 

0-9*- 
I3,S<\ 
■z?,.  r 

o.qr 

n.ou 

Ow 

23 

(J± 

194- 

39/ 

Hpf”Q* 

!•*' 

to. o' 

31,  r 

93,7' 

210*' 

373' 

S(0=HJ) 

i.i3 

tnc. 

4,z? 

fit- 

1*1  S 

2S9 

4  Frr 

Z38 

136 

154 

/// 

69 

Zl 

i  F'*° 

— 

44 

10 

n- 

-2  1 

» 

t 

r 


i 

i 

i 

i 

i 


Pr0|«ct  A^y.fel/fgo  ACC  NO  £%£  V  Page  3  of _ 

Subiect  Wp  rc  gx  XUri  A  r-L*. _  Comp.d  By  _ k£3. _  Date  J/l(  /?£ 

Detail  GKBfrJHfLLpQAJb  PfiM.  c*  d  By  gw»  Da(e  _2WU±± 


C  ~  Cr?t}  Ffoijj 

LolajW  *J  Cr<sl  -  O-fl.-T  '±j  bo>l  oit  <cS" '3  as  noe.  fewsezho* 
k/icJt-K  Crt  t4  C*>  €!>  (p&O  is  44o'±. 


F~e>ir  &  <o+J  Cretf  ass  OMt  CLz.  2i$rsrHc^' 

<J?C/  z.  Sto  H /  J"  —  S ><l*t  bjUj9*J  2ou V  deptc  t-j'n  to 

A/  <3.2'  o.v'  0.6'  o,&'  rV  0,i  ' 

<pfil  <f<i  /2?  237  36r  S70  /e® 


w 

III 

z 

5 

z 

w 

>-' 

O 

Q 

hi 

< 

Ik 

J 

< 

U 


A-  IvftcyujTesl  Flood  -  ^8oc,f,r 

Outflow  -  SB  c.f c.  <^W£7.  6f3  t 

Mar  Oe pit  o *  Crest-  -  6S’3.t-6.  a2 S*  0.7  j  Ma* ^z.  (S cj* ^ ft 

Cnhca(  Dep+U  )  *r  ^  r 


; 

I. 


k 


I 

I 

I 


8  •  luiflcruj  too  Yea  \  -  ft'?)  oft. 

Peak  Outfit  =3Z^{s  u?PbUa&&'Z 

/Jo  F!ox_aj  Oupy i  C\.eH . 


A  pole^h  aj.  outlet  Occurs  iir  k*  ea  .f-l  -e u*C  o-f. 

(£V  ttyr  H  f  /(  Po  .  iAoujeuCA  )  clur  im^  pea.l<  sto-\  u*  p  o~» ia-C 
■Hm  j  pol  (<-  4  w^owic^  fly,  iw  ci  i  reach  f(u^>  ho 
fi,  6  po^<^  -£Vol~  £L  shrOt.1  $  i  *  cs 

hLr  dt<  u&AleJl  a.i/ea  A.ppeasC  $\^a.((.hht  cC^oeJs  ofL 
■f^M  s  Cutlet  '-  t*(t  f-  haut  hjeeiA  'fCefj' 

Col  (  e  u  (a4  1 1\  : 


tfoie  '■ 
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METCALF  *  CODY. 


Protect  b/af-  feuieu)  of  AJoyfedt  .  Ch. 

Subject  _  l/J.p  rcesleA  Mftfr  Ar-g«, 

Detail  h<cl  nes. 


■HiT  Acct  No 

-  Comptd 

-  Ck  d  By 


Sj 36  H 

By  ■ 


rJ  K 
X 


^0firH£Asr  OuruzT 

<?  I' 
F<-r-j 
♦  rv,L 

..  k 

w/tx  L_  _ _ J  L 

&  c  * 

•T_  (  4  +4 


Jf- 

*4 rtol/Utw^ 


L 

—  •< 
>**/ 


A 


U»*4. 


Page - o< - - Z 

Date  F/ll/lR 


-  Date  -  -  _  _  . 

tUote  .'  E r«el£/\rf  4  I 

CMImd  tlCwot/c*/  cImX  | 

lo  cc*tir  o-j^  IT- Me  i 

4]so»-<  J’Af  iiewu^ 

<•£.  Kgl-l 

F/fcu.  h«A*  0*4 

O.  fc'±-  1 0u»<t  t  k  VaJL*J 
4U^l^  utj£  ik 


Sed, 

S’*  je. 

1  m  \Jtrtf- 

(?E»+r. 

Leu$4< 

SUp* 

u  i« 

r>st(  cp 
(r\*.  oil) 

<rvov\,4  Feu. 
FefP. 

A- 6 

30* 

648.  3l 

1  (TO  ' 

.009(1 

(J5&? 

8*  C 

4^" 

^4*7  ,fo) 

4&1* 

.009H 

«73,0 

6>1(.<0 

c*r> 

^VM 

6  4F?  7 

!68.o 

.0  16  l 

36,1 

6  lo.  7 

D-£ 

ie' 

i4t‘6o 

w.r 

,  O&lf'l- 

21.3 

G*f#.£ 

r  r 

If 

(alB.O 

ize>.<> 

.Olu-l 

zo.l 

6  2M.3 

!CU 

6  12,1 

is  l,o 

0.1119 

Z3.\ 

6(i'J 

!Z* 

SHs 

7o.o 

0Z&31 

/8c3 

0 

A'-r 

Zo* 

^73.3 

o.onri 

iro 

STtfr-Z- 

r-T 

2o" 

3Ce 

O.O'T 

14-3 

rtf*:  7 

J-K 

2e“ 

sra.z 

1  6X- 

.03(99 

ll-H 

r^'f 

zo“ 

(rn.  $) 

393 

.:3i 

119 

rsYi: 

— 

i~4o.^ 

S*3± 

Tke.  AJorWtCer^  0u4  fef  CAvan«c{f  4Ll  powJ  4o  a.  strode Imiboxyt. 

£uj  c4-fevw  wime-l*  hotTM>te((i|  irut/tf  4o  Cca.(  4<im*  £tr<x>{..  "Tke.  CtfurecYtu* 

■/»  &V4A+*.  Hid  u>oottf-  aflcM)  bhl  lo  ad  <u  <.  4*n-pePta>M^ 

S-knv*  u>*Xi\  Jl-e +edur»  baCtm  $  reheoe  -H*.  i$»p*d  *  / 

0**  44Jl.  (W<Jt4  drAu+A^e.  .  Tkx  at r*«  U/|A  e{ir*M«e«t 

4o  *fW  |»©v*V  0  ppta^t  mmoK  x*it  nn«u  tf<  ireJuded  i «  nta.  £>${-,  *,atLJ 
dv'Ai irtaL^r  a.V€A,  yb/t  OO't'ld  uiorld  rof  dvn*^  pea  L 

^Vewr  -  ^tcjf  Looxxtd  Ct~\ d.  < ik  drsuoZ'^5  douiu  f4ene»_y  a.^"(a\ 

4kt  P«<-L  (h^Vcim,  4iad?  per^,  -4  preftA  Y  ftcM 

doeJ  *o4-  or  f*^WW-  ^  Fk#/*  t  fikpeo#- 
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AD- A 1 46  268  NATIONAL  PROGRAM  FOR  INSPECTION  OF  NON-FEDERAL  DAMS 

GREEN  HILL  POND  DAM  (  .  .  ( U )  CORPS  OF  ENGINEERS  WALTHAM 
MA  NEW  ENGLAND  D1V  AUG  78 

UNCLASSIFIED _  F/G  13/13  NL 

■■■ 


MICROCOPY  RESOLUTION  TEST  CHART 

NATIONAL  BUREAU  OF  STANDARDS-  196J-A 


METCALF  ft  EOOY.  engineers 


Acct  No 


Protect  fa  men  Ue*FeJ  Dane  Acct  No  — 

Subiect  Worcester  ff  _ Comp(d  By 

Detail  ggggTO  HIU  POVt>  PAM  _  Ck  d  By  _ 


L#S 


L — _ot  — 
'0/  ?/7i 


Da*  Failure 

Crttt  Cleo.  ”  £• 

73c  £’/«»-'.  6  l-Q-  ± 

v#  - 

Ltu^tL  Subject  to  Po4e*J-io.\  reutvre 
Qpt  -  HO  (.4.)  t,C9(  ft)''* '  Z<\40  of  S 


\/o(,  Stored  L&((>uJ  Crest  — 

(Ui)  i(u')(‘S)(nio)-  in 


x  rzo'i 


\^-2.So  '— W 


4 .- 1 2.r 

**  1  /  «/*> 


^6Y<?)  111  0LCAJL  t 

'<s>b  25"^  y  ;  n-.o* 

*t  *%**e*)'\  zfC'> 


4 

/?* 

1/ 

<? 

So 

/ 

5" 

2  So 

3 

//3.r 

m 

1033 

4 

zoo 

2-83 

14-1 

2  616 

S' 

•jrz-r 

14,  v 

6>nc> 

0  Z0O0  40<3O  (b<5<9£> 

Is*  React*  ;  IS’Oo'  -h  F*  Structure  }  Qp,  =  2  <i4C>  )  A,.'  Zoofi'1 

14  =■  ^©x  /JVo  t-  £>/?  }  V,  <  10*7,  ’  Use  F*»M  £p^» 

4/  ^Structure  :  Flood  bJ<xue  &  M*-k.  of  4-  edeep }  treocO** 

at  /4±fps.  1  '  j 
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APPENDIX  E 
INVENTORY  FORMS 
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